Objective: Whether social support is associated with severity of body dysmorphic symptoms is unknown. To address this gap in the literature, the present study aims to examine the association between three domains of perceived social support (i.e., family, friends, and significant others) and severity of body dysmorphic disorder symptoms. Method: Participants (N = 400) with symptoms consistent with diagnosis of body dysmorphic disorder completed measures of symptomatology and social support via the internet. Results: More perceived social support from friends and significant others was associated with less severe body dysmorphic disorder symptoms for males, and more perceived social support from family and friends was associated with less severe body dysmorphic disorder symptoms among females. Additionally, gender moderated the association between perceived social support from significant others and symptom severity, such that perceived social support from a significant other was significantly negatively associated with body dysmorphic symptom severity in males, but not females. Conclusion: The present study implicates social support as an important area of future body dysmorphic disorder research. 
Introduction
Body dysmorphic disorder (BDD) is characterized by an excessive and impairing concern with an imagined physical defect. Either the perceived appearance flaw is nonexistent, or the concern is distinctly excessive. 1 In response to anxiety associated with the appearance preoccupation, individuals with BDD typically engage in time-consuming compulsive behaviors performed to disguise the perceived defect, such as skin picking and camouflaging body parts with clothing, makeup, hats or wigs, as well as undergoing permanent measures such as plastic surgery. 2, 3 BDD usually onsets in adolescence and typically follows a chronic course. 4 Studies documented community and population prevalence rates between 0.7-2.4% 2, 5, 6 and prevalence rates in psychiatric in-patient facilities between 13-16%, 7, 8 making BDD a relatively common disorder. Some studies found that BDD is equally common across the genders, 1 whereas other studies documented that it occurs slightly more often in women than men. 1, 2, 9, 10 BDD is a severe disorder associated with especially high functional impairment. Quality of life is poorer in individuals with BDD than in those with depression or medical illnesses. 11 Moreover, individuals with BDD spend an average of three to eight hours daily worrying about appearance concerns, and 27-39% are considered to have delusional preoccupations. 4 BDD sufferers have higher rates of unemployment and lower incomes than the population at large. 2 BDD is also associated with high levels of social impairment. BDD sufferers are frequently socially avoidant, live alone, or are housebound. 2, 12, 13 Suicide rates in BDD are amongst the highest of any psychiatric disorder: 80% of BDD sufferers report lifetime suicidal ideation, and suicide attempts were documented in 24-28% of adults with BDD and 44.4% of adolescents with BDD. 3, 9 Considering both the high functional and psychosocial impairment in BDD and the accompanying heightened suicide risk, it is important to study variables associated with BDD severity. Social support is one variable that has been linked to severity of several disorders sharing similar features with BDD, such as obsessive-compulsive disorder (OCD; BDD patients have appearance-related "obsessions" and "compulsions"), eating disorders (ED; BDD sufferers have a disturbed body image) and social anxiety disorder (SAD; i.e., BDD sufferers become anxious in social situations because they are concerned that others might notice their perceived appearance defect). [14] [15] [16] [17] Overall, research demonstrated an inverse relationship between social support and treatment outcome in OCD, 15, 18 lower levels of social support among individuals with ED and SAD compared to healthy controls, 14, 16, 17, 19, 20 and an inverse relationship between social support and disorder severity in SAD. 14, 19 While a relationship between social support and symptom severity was demonstrated for the disorders most similar to BDD, this association was not examined for BDD. Research examining the relationship between social support and BDD symptom severity is merited, as it could ultimately lead to knowledge of correlates of BDD severity, as well as future research aimed to target this factor in treatment. As such, the present study was designed to examine the association between perceived social support and body dysmorphic symptom severity. Drawing from past literature examining social support, it was hypothesized that lower levels of perceived social support would be associated with more severe BDD symptoms. Consistent with the larger social support literature, which documented a three-factor structure through exploratory factor analyses of adolescent, college, and older adult samples, [21] [22] [23] the present study sought to separately examine the association between perceived social support from each of these three domains, that is, family, friends, and significant others and body dysmorphic symptom severity. Finally, research suggests that gender may moderate the relationship between social support and disorder symptom severity. [24] [25] [26] [27] For example, some studies found that social support was significantly negatively associated with depression among women but not among men. 24, 27 However, opposite findings were also noted. 25, 26, 28 For instance, another study demonstrated that social support was more protective against the incidence of depressive and anxiety disorders in men than in women. 25 Thus, while past literature suggests that gender may moderate the association between social support and disorder severity, it is difficult to draw conclusions across studies. It is therefore important to examine the role of gender in this association in the current study. This study used an internet survey design to examine (1) the association between three domains of perceived social support and body dysmorphic symptom severity, and (2) whether gender moderates these relationships.
Method
All procedures were approved by the Massachusetts General Hospital institutional review board (protocol number 2008P001825). Data for the present study were collected in conjunction with a larger, internet-based study of participants with symptoms consistent with a diagnosis of BDD.
Participants and procedures
Participants were recruited via online advertisements posted on BDD-related web pages, in forums, blogs, and support groups, and through the Massachusetts General Hospital OCD and Related Disorders Clinic website. Flyers advertising the study were also posted around the Boston area. Advertisements contained a URL that directed interested participants to the survey website; posted on SurveyMonkey.com. 29 The survey link was active online between November 2008 and January 2009.
Once logged into the website, participants first encountered an informed consent page, which they were required to read and agree to before continuing. Next, participants were presented with a series of demographic questions, followed by a self-report measure adapted from the BDD-YBOCS and a series of questionnaires about BDD symptoms and psychosocial impairment, including the Multidimensional Scale of Perceived Social Support. 22 Participants could skip any questions that they did not wish to answer.
At the end of the survey, participants were asked several questions about the relevance and clarity of the survey. Participants received a $10 electronic gift certificate as remuneration for participation in the study.
A total of 782 participants initiated the study by agreeing to the information presented on the informed consent page. Participants who reported primary weight concerns were excluded in order to eliminate participants with a likely primary diagnosis of an eating disorder. Additionally, duplicate responses and data from responders who did not complete any questions on the primary questionnaire (modified self-report adapted from BDD-YBOCS) were excluded. In order to identify participants with symptoms consistent with a diagnosis of body dysmorphic disorder, the sample was then limited to participants with a 10-item modified self-report BDD-YBOCS score of 16 or greater, to reflect the YaleBrown Obsessive Compulsive Scale's (Y-BOCS') 30 cutoff score for clinically significant symptoms. Thus, a final sample of N = 400 participants (310 females, 90 males) was included in analyses.
Measures 1) Demographic questions
Demographic data were collected for participants. 2) Body Dysmorphic Symptom Severity We adapted the 10-item version of the clinician-administered Yale-Brown Obsessive Compulsive Scale modified for BDD (BDD-YBOCS) 31 to create a self-report measure of symptom severity. Modeled after the Y-BOCS, 30 the BDD-YBOCS is a measure of past-week BDD symptom severity. Rather than using the 12-item version, which includes an item on insight that cannot be assessed via self-report, we used the 10-item version, which excludes this item. The self-report scale was presented in a Likert-type format from 0 (least extreme) to 4 (most extreme), with higher total scores indicating more severe BDD symptomatology. Psychometric properties of the 12-item BDD-YBOCS indicate good internal consistency (α = 0.80), convergent validity (r = 0.55 with the Clinical Global Impression Scale), test-retest reliability (intra-class correlation for total score = 0.99 and 0.88, respectively), and sensitivity to change with treatment. 31 The psychometric properties of the clinician-administered 10-item version are comparable for reliability, factor structure, convergent and discriminant validity, and sensitivity to change. 31 In the present study, the BDD-YBOCS had good internal consistency (α = 0.76) despite its use as a self-report measure.
3) Perceived Social Support Perceived social support was measured using the Multidimensional Scale of Perceived Social Support (MSPSS). 22 The MSPSS is a 12-item Likert-type scale containing three subscales: family, friends, and significant other. Items range from one to seven. To calculate total scores for each of the subscales, responses for items in the subscales are averaged, with higher scores indicating greater perceived social support. A total perceived social support score can also be calculated by summing up the three subscales. The MSPSS has strong internal consistency (α = 0.88) and good construct validity when correlated with the Hopkins Symptom Checklist (HSCL) Depression and Anxiety subscales. 22 In the present study, the MSPSS also demonstrated excellent internal consistency for the family subscale (α = 0.93), friends subscale (α = 0.93), and significant other subscale (α = 0.95).
4) Depression and anxiety The Depression Anxiety Stress Scale-21 Item Version (DASS-21) 32 was used to measure symptoms of depression, anxiety, and stress by way of three self-report subscales. This information was used to control for depression during analyses. In a large, non-clinical sample, the depression, anxiety, and stress subscales demonstrated strong internal consistency (α = 0.88, 0.82, and 0.90, respectively). 33 In a clinical sample, the subscales also demonstrated strong internal consistency (α = 0.96, 0.89, and 0.93, respectively). 34 Finally, in the present sample, the three subscales were shown to have strong internal consistency (α = 0.87, 0.83, and 0.82, respectively).
Analytical strategy
Statistical analyses were conducted using SPSS version 17.0. Group differences in BDD symptom severity and depression were tested. The first aim was to examine the association between the three domains of perceived social support and body dysmorphic symptom severity. To this end, the family, friends, and significant other subscales of the MSPSS were correlated with the BDD-YBOCS for both males and females.
The second goal of the current study was to test whether gender moderated the association between perceived social support and BDD symptom severity. For these analyses, three multiple regressions were used for the three subscales of the MSPSS. Multiple regression was chosen in part because it does not require the sample to have an equal gender distribution. 35, 36 The predictor variables for the three regressions (MSPSS family, friends, and significant other subscales) were centered for the purpose of interpretation, and three interaction terms were created with the three predictor variables and gender. For each of the three models, the BDD-YBOCS score was then regressed on the predictor variable and the appropriate interaction term. Because depression is commonly comorbid with BDD and has been shown to be associated with social support, it was entered as a covariate in each of the three regressions. The correlation between depression and anxiety was approaching collinearity. Therefore anxiety was not entered as a covariate. In order to probe significant interactions, a simple slope test was used. 35 
Results
Participants ranged in age from 18 to 62 years, and had a mean (SD) age of 31.57 (9.79) years. The majority of participants were Caucasian (N = 292; 73%) and half of the participants were employed either full-time of part-time (N = 230). One hundred and fifty-two of the participants were single (38%), while 220 were either dating, married, or cohabitating (55%).
Sample means and standard deviations for the BDD-YBOCS, DASS-21 depression subscale, and MSPSS are presented in Table  1 . Prior to conducting our primary analysis, we examined if there were group differences in our primary outcome variable (e.g., BDD-YBOCS) since such differences would bias the proposed moderation analysis. Results suggested that there were no group differences in BDD-YBOCS scores for males as compared to females (t(399) = -1.02, p = 0.31), suggesting that males and females in the sample had similarly severe body dysmorphic symptoms.
First-order correlations were run to examine the association between scores on the BDD-YBOCS and the three subscales of the MSPSS for males and females ( Table 1) . As predicted, there were significant negative associations between perceived social support from friends and significant others and body dysmorphic symptom severity among males. Perceived social support from family and friends was also significantly negatively associated with body dysmorphic symptom severity in females. In other words, the more social support participants had, the less severe their BDD was. Contrary to hypotheses, perceived social support from family was not significantly associated with symptom severity in males, and perceived social support from significant others was not significantly associated with symptom severity in females.
In order to examine the role of gender as a moderator of these relationships, three moderation analyses were conducted, controlling for depression in each regression. The regression analyses demonstrated that gender did not moderate the relationship between perceived social support from family and body dysmorphic symptom severity (β = 0.075, t = 1.52, p = 0.13), nor did it moderate the relationship between perceived social support from friends and symptom severity, (β = .087, t = 1.80, p = 0.07). However, gender did moderate the relationship between perceived social support from significant others and symptom severity, as shown by a significant overall model, F(4, 350) = 24.06, p < 0.001, and a significant interaction term between support from significant others and gender, (β = 0.13, t = 2.75, p = 0.01). A simple slope test revealed that perceived social support from a significant other was significantly associated with symptom severity for males (β = -0.23, p < 0.01), but not for females (β = 0.04, p = 0.58); see Figure 1 . For males, perceived social support from significant others accounted for 21.6% of variance in symptom severity.
Discussion
The aim of the present study was to examine the association between perceived social support and body dysmorphic symptom severity in an internet sample with symptoms consistent with a diagnosis of BDD. Furthermore, the role of gender as a potential moderator of this relationship was examined.
In males, less perceived social support from friends and significant others was associated with increased body dysmorphic symptom severity. Given that the current study is adequately powered for the proposed analysis, it is unlikely that the nonsignificant association between perceived social support from family and body dysmorphic symptom severity in males is due to lack of power. For females, results revealed that less perceived social support from family and friends was associated with increased body dysmorphic symptom severity, while the association between perceived social support from significant others and symptom severity was non-significant.
Findings that participants with less perceived social support experienced greater body dysmorphic symptom severity are consistent with the broader social support literature. 19, 25 Although correlations were weak in magnitude, they were stronger than those reported in studies of other disorders, such as SAD. 19 Considering the high degree of impairment associated with BDD, results implicate social support as an important area of future BDD research.
Moderation analyses revealed that gender moderated the relationship between social support from significant others and BDD symptom severity so that this relationship was significant only among males, and not females. Gender did not moderate the relationships between social support from family and friends and BDD symptoms.
One way to expand our interpretation of these results is by considering the greater social support literature. The support gap hypothesis postulates that men receive more spousal support than do women, perhaps due to women's socialized gender role as caregivers. 37, 38 Studies have also shown that women benefit less than men from social support provided by a romantic partner. 38 As such, women in the present sample may receive less social support from romantic partners than men in the present sample, therefore benefiting less from this domain of social support. Given that the length of a romantic relationship might have an impact on social support and body dysmorphic symptoms, future studies should consider including relationship length as a covariate.
The present study has limitations. First, causality cannot be inferred from the correlational analyses. Thus, it is impossible to know if perceived social support influenced the severity of body dysmorphic symptoms, or if individuals with more severe BDD were too impaired to form social relationships in the first place and were, therefore, less likely to receive social support from others around them.
It is also possible that these two phenomena had a bidirectional relationship, in which lower perceived social support led to more severe BDD symptoms, which in turn inhibited the individuals' ability to mobilize social support. Second, although we controlled for the most likely confounding variable, that is, depression, it is possible that other confounding variables, such as other comorbid psychological disorders (e.g., OCD and SAD), might have influenced the results.
Additionally, there are several limitations associated with the use of an internet study design. First, a sampling bias may have resulted from collecting data over the internet given that not all populations have equal computer access or skills. However, research suggests that internet surveys deliver data that are equally reliable to that of other study designs. 39, 40 It is important to highlight that the current study had a larger proportion of females compared to males. Although this might seem unusual given previous studies that have documented that BDD is similarly prevalent in both genders, newer data suggests that BDD appears to affect slightly more females than males. [41] [42] [43] Additionally, these results are consistent with other Internet studies, which seem to draw more female than male participants. 44 Future studies might consider additional recruiting strategies targeting males that might help address this sampling bias. Furthermore, because data were collected through self-report via the internet, formal diagnosis of BDD by a clinician was not possible. Thus, it is difficult to know whether the present findings apply to patients with clinically-diagnosed BDD. Future internet studies might want to invite a small subset of the sample to a clinical setting to conduct a confirmatory diagnostic assessment. This limitation was minimized by the inclusion of participants with symptom severity comparable to a formal diagnosis of BDD, as indicated by scores on the self-report measure adapted from the BDD-YBOCS. Finally, the self-report version of the 10-item BDD-YBOCS used in the present sample has never been used before, although its internal consistency in the current study was acceptable.
It should also be noted that the use of internet data collection may have increased the external validity of the sample in several important ways. For instance, the sample may have included participants who, due to the shame and stigma associated with having BDD, might not have been willing to come into a clinic to be assessed. It is also possible that using an internet survey to collect data may have promoted a larger geographic representation of the sample as opposed to collecting data from within a clinical setting. Finally, the use of an internet survey design allowed for the collection of data from both treatment seeking and non-treatment seeking individuals.
Conclusion
Ultimately, in light of the aforementioned limitations, findings from the present study require future examination in participants formally diagnosed with BDD and, if possible, through a longitudinal design. If replicated, future researchers should consider the potential clinical implications of these results. More specifically, future investigations could examine the effectiveness of cognitive behavioral interventions aimed to address low perceived social support by highlighting available support networks and developing or expanding support networks. It could also be helpful to involve family members or significant others in therapy for this reason.
In summary, the present study addressed a gap in our understanding of whether social support is related to BDD symptom severity and whether gender influences this relationship. Findings suggest that the specific domain of perceived social support may be an important area of future research for BDD.
